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Melanoma
Melanoma is a type of skin cancer that begins in pigment-producing cells called
melanocytes. This cancer typically occurs in areas that are only occasionally sun-
exposed; tumors are most commonly found on the back in men and on the legs in
women. Melanoma usually occurs on the skin (cutaneous melanoma), but in about 5
percent of cases it develops in melanocytes in other tissues, including the eyes (uveal
melanoma) or mucous membranes that line the body's cavities, such as the moist lining
of the mouth (mucosal melanoma). Melanoma can develop at any age, but it most
frequently occurs in people in their fifties to seventies and is becoming more common in
teenagers and young adults.

Melanoma may develop from an existing mole or other normal skin growth that
becomes cancerous (malignant); however, many melanomas are new growths.
Melanomas often have ragged edges and an irregular shape. They can range from
a few millimeters to several centimeters across. They can also be a variety of colors:
brown, black, red, pink, blue, or white.

Most melanomas affect only the outermost layer of skin (the epidermis). If a melanoma
becomes thicker and involves multiple layers of skin, it can spread to other parts of the
body (metastasize).

A large number of moles or other pigmented skin growths on the body, generally more
than 25, is associated with an increased risk of developing melanoma. Melanoma is
also a common feature of genetic syndromes affecting the skin such as xeroderma
pigmentosum. Additionally, individuals who have previously had melanoma are nearly
nine times more likely than the general population to develop melanoma again. It is
estimated that about 90 percent of individuals with melanoma survive at least 5 years
after being diagnosed.

Frequency

In the United States, melanoma is the fifth most common cancer in men, affecting
30 in 100,000 men per year, and the sixth most common cancer in women, affecting
18 in 100,000 women per year. About 1 in 43 individuals in the United States will
develop melanoma in their lifetime. Light-skinned people have a 20 times greater risk of
developing melanoma than dark-skinned people.

Causes

Melanoma is caused by a combination of environmental and genetic factors. The
greatest environmental risk factor for developing melanoma is exposure to ultraviolet
(UV) radiation from the sun. The risk for melanoma is greatest in individuals who have



brief but intense sun exposure rather than moderate, long-term exposure. UV radiation
can also come from tanning beds (indoor tanning).

UV radiation damages DNA. Most of the time, this kind of DNA damage causes
cells to self-destruct (undergo apoptosis) or permanently stop cell division (undergo
senescence). However, melanocytes are more resistant than other kinds of cells
to the effects of UV radiation. Even if their DNA is damaged, melanocytes are
unlikely to undergo apoptosis. As abnormal melanocytes continue to grow, they
accumulate genetic mutations, particularly in genes that control cell growth and
division (proliferation), senescence, and apoptosis. Ultimately, the cells become able to
proliferate without control or limit and can resist cell death, leading to the formation and
growth of a melanoma.

Most cases of melanoma are sporadic, which means that the genetic changes are
acquired during a person's lifetime and are present only in the melanocytes that give
rise to the melanoma. These changes, which are called somatic mutations, are not
inherited. Studies suggest that in some cases somatic variations in multiple genes,
each with a small effect, combine to increase the risk of developing the condition.
Many of these gene variations are associated with a light complexion and increased
freckling and moles. However, it is unclear what contribution each of these genetic
changes makes to disease risk. Other somatic gene mutations have large effects on
melanoma risk and a mutation in one gene is enough to significantly increase the risk
of developing cancer. Somatic mutations in the BRAF and CDKN2A genes are some of
the most common in sporadic melanoma.

In about 10 percent of cases, melanoma occurs in multiple members of the same
family. Unlike sporadic melanoma, these familial cases are typically caused by inherited
genetic changes that increase the risk of developing this type of cancer. These genetic
changes, which are classified as germline mutations, are present in essentially all of
the body's cells. The primary genes involved in familial melanoma are CDKN2A and
MC1R. The CDKN2A gene plays a role in regulating cell senescence and the MC1R
gene influences skin pigmentation. Shared nongenetic factors can also influence the
development of melanoma in family members; for example, family members may live
in the same sun-exposed environment. In people with germline mutations, changes in
other genes, together with environmental and lifestyle factors, also contribute to the
possible development of melanoma.

Inheritance Pattern

Most cases of melanoma are sporadic, which means that they occur in people with
no apparent history of the disorder in their family. When the disorder is familial, it can
be due to shared environmental factors or shared genetic factors or both. The genetic
factors are usually inherited in an autosomal dominant pattern, which means one
copy of the altered gene in each cell is sufficient to increase the risk of developing
melanoma.
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When melanoma occurs as part of a genetic syndrome, the risk of melanoma follows
the inheritance pattern of the syndrome.

Other Names for This Condition

• cutaneous melanoma

• malignant melanoma

Diagnosis & Management

Formal Diagnostic Criteria

• Hampel H, Bennett RL, Buchanan A, Pearlman R, Wiesner GL; Guideline
Development Group, American College of Medical Genetics and Genomics
Professional Practice and Guidelines Committee and National Society of Genetic
Counselors Practice Guidelines Committee. A practice guideline from the American
College of Medical Genetics and Genomics and the National Society of Genetic
Counselors: referral indications for cancer predisposition assessment. Genet Med.
2015 Jan;17(1):70-87. doi: 10.1038/gim.2014.147. Epub 2014 Nov 13.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/25394175

Formal Treatment/Management Guidelines

• Alberta Health Services (Canada): Preoperative and Pretreatment Investigations
for Malignant Melanoma
https://www.albertahealthservices.ca/assets/info/hp/cancer/if-hp-cancer-guide-
cu007-preop-pretreat-invest.pdf

• Alberta Health Services (Canada): Referral and Follow-up Surveillance of
Cutaneous Melanoma
https://www.albertahealthservices.ca/assets/info/hp/cancer/if-hp-cancer-guide-
cu001-followup-surveillance.pdf

• Kim G, McKee AE, Ning YM, Hazarika M, Theoret M, Johnson JR, Xu QC, Tang
S, Sridhara R, Jiang X, He K, Roscoe D, McGuinn WD, Helms WS, Russell AM,
Miksinski SP, Zirkelbach JF, Earp J, Liu Q, Ibrahim A, Justice R, Pazdur R. FDA
approval summary: vemurafenib for treatment of unresectable or metastatic
melanoma with the BRAFV600E mutation. Clin Cancer Res. 2014 Oct 1;20(19):
4994-5000. doi: 10.1158/1078-0432.CCR-14-0776. Epub 2014 Aug 5. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/25096067

Genetic Testing Information

• What is genetic testing?
/primer/testing/genetictesting

• Genetic Testing Registry: Cutaneous melanoma
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0025202/
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• Genetic Testing Registry: Hereditary cutaneous melanoma
https://www.ncbi.nlm.nih.gov/gtr/conditions/C1512419/

• Genetic Testing Registry: Malignant melanoma of skin
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0151779/

Research Studies from ClinicalTrials.gov

• ClinicalTrials.gov
https://clinicaltrials.gov/ct2/results?cond=%22melanoma%22+OR+%22cutaneous
+melanoma%22+OR+%22malignant+melanoma%22

Other Diagnosis and Management Resources

• American Academy of Dermatology: Melanoma Treatment
https://www.aad.org/public/diseases/skin-cancer/melanoma#treatment

• MedlinePlus Encyclopedia: Melanoma
https://medlineplus.gov/ency/article/000850.htm

• MedlinePlus Medical Tests: Skin Cancer Screening
https://medlineplus.gov/lab-tests/skin-cancer-screening/

• National Cancer Institute: Melanoma Treatment PDQ
https://www.cancer.gov/types/skin/patient/melanoma-treatment-pdq

Additional Information & Resources

Health Information from MedlinePlus

• Encyclopedia: Melanoma
https://medlineplus.gov/ency/article/000850.htm

• Encyclopedia: Melanoma of the Eye
https://medlineplus.gov/ency/article/001022.htm

• Health Topic: Melanoma
https://medlineplus.gov/melanoma.html

• Health Topic: Tanning
https://medlineplus.gov/tanning.html

• Medical Tests: Skin Cancer Screening
https://medlineplus.gov/lab-tests/skin-cancer-screening/

Genetic and Rare Diseases Information Center

• Malignant melanoma, childhood
https://rarediseases.info.nih.gov/diseases/91/malignant-melanoma-childhood

• Melanoma, familial
https://rarediseases.info.nih.gov/diseases/3460/melanoma-familial
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Additional NIH Resources

• National Cancer Institute
https://www.cancer.gov/types/skin

• National Cancer Institute: Cancer Stat Facts: Melanoma of the Skin
https://seer.cancer.gov/statfacts/html/melan.html

• National Cancer Institute: Common Moles, Dysplastic Nevi, and Risk of Melanoma
https://www.cancer.gov/types/skin/moles-fact-sheet

Educational Resources

• American Society of Clinical Oncology: Cancer.Net
https://www.cancer.net/cancer-types/melanoma/introduction

• Centers for Disease Control and Prevention: Skin Cancer
https://www.cdc.gov/cancer/skin/

• Centre for Genetics Education (Australia)
https://www.genetics.edu.au/publications-and-resources/facts-sheets/fact-
sheet-34-genetics-and-melanoma

• Cutaneous Melanoma (2017): Clinical Presentation and Staging of Melanoma
https://www.ncbi.nlm.nih.gov/books/NBK481857/

• Johns Hopkins Medicine: Skin Cancer of the Head and Neck
https://www.hopkinsmedicine.org/health/conditions-and-diseases/skin-cancer-of-
the-head-and-neck

• MalaCards: melanoma
https://www.malacards.org/card/melanoma

• MD Anderson Cancer Center
https://www.mdanderson.org/cancer-types/melanoma.html

• MD Anderson Cancer Center: Non-skin Melanomas
https://www.mdanderson.org/publications/cancerwise/qa-non-skin-
melanomas.h00-158514834.html

• Merck Manual Consumer Version
https://www.merckmanuals.com/home/skin-disorders/skin-cancers/melanoma

• Orphanet: Familial melanoma
https://www.orpha.net/consor/cgi-bin/OC_Exp.php?Lng=EN&Expert=618

Patient Support and Advocacy Resources

• American Association for Cancer Research
https://www.aacrfoundation.org/CancerTypes/Pages/Melanoma.aspx

• American Cancer Society
https://www.cancer.org/cancer/melanoma-skin-cancer.html
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• Melanoma Research Foundation
https://www.melanoma.org/

• National Organization of Rare Disorders (NORD)
https://rarediseases.org/rare-diseases/melanoma-malignant/

• Skin Cancer Foundation
https://www.skincancer.org/skin-cancer-information/melanoma

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28Melanoma%5BMH%5D
%29+AND+%28melanoma%5BTI%5D%29+AND+genetics%5Bmh%5D+AND
+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days
%22%5Bdp%5D

Catalog of Genes and Diseases from OMIM

• MELANOMA, CUTANEOUS MALIGNANT, SUSCEPTIBILITY TO, 1
http://omim.org/entry/155600

• MELANOMA, CUTANEOUS MALIGNANT, SUSCEPTIBILITY TO, 2
http://omim.org/entry/155601

• MELANOMA, CUTANEOUS MALIGNANT, SUSCEPTIBILITY TO, 3
http://omim.org/entry/609048

• MELANOMA, CUTANEOUS MALIGNANT, SUSCEPTIBILITY TO, 4
http://omim.org/entry/608035

• MELANOMA, CUTANEOUS MALIGNANT, SUSCEPTIBILITY TO, 5
http://omim.org/entry/613099

• MELANOMA, CUTANEOUS MALIGNANT, SUSCEPTIBILITY TO, 6
http://omim.org/entry/613972

• MELANOMA, CUTANEOUS MALIGNANT, SUSCEPTIBILITY TO, 7
http://omim.org/entry/612263

• MELANOMA, CUTANEOUS MALIGNANT, SUSCEPTIBILITY TO, 8
http://omim.org/entry/614456

• MELANOMA, CUTANEOUS MALIGNANT, SUSCEPTIBILITY TO, 9
http://omim.org/entry/615134

• MELANOMA, CUTANEOUS MALIGNANT, SUSCEPTIBILITY TO, 10
http://omim.org/entry/615848

Medical Genetics Database from MedGen

• Melanoma
https://www.ncbi.nlm.nih.gov/medgen/1609572
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Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/26386262

• Chatzinasiou F, Lill CM, Kypreou K, Stefanaki I, Nicolaou V, Spyrou G, Evangelou E, Roehr JT,
Kodela E, Katsambas A, Tsao H, Ioannidis JP, Bertram L, Stratigos AJ. Comprehensive field
synopsis and systematic meta-analyses of genetic association studies in cutaneous melanoma.
J Natl Cancer Inst. 2011 Aug 17;103(16):1227-35. doi: 10.1093/jnci/djr219. Epub 2011 Jun 21.
Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21693730
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4719704/

• Davis EJ, Johnson DB, Sosman JA, Chandra S. Melanoma: What do all the mutations mean?
Cancer. 2018 Apr 17. doi: 10.1002/cncr.31345. [Epub ahead of print] Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/29663336

• Gerstenblith MR, Shi J, Landi MT. Genome-wide association studies of pigmentation and skin
cancer: a review and meta-analysis. Pigment Cell Melanoma Res. 2010 Oct;23(5):587-606. doi:
10.1111/j.1755-148X.2010.00730.x. Epub 2010 Jul 16. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/20546537
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3179913/

• Marzuka-Alcalá A, Gabree MJ, Tsao H. Melanoma susceptibility genes and risk assessment.
Methods Mol Biol. 2014;1102:381-93. doi: 10.1007/978-1-62703-727-3_20. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24258989

• Taylor NJ, Mitra N, Goldstein AM, Tucker MA, Avril MF, Azizi E, Bergman W, Bishop DT, Bressac-
de Paillerets B, Bruno W, Calista D, Cannon-Albright LA, Cuellar F, Cust AE, Demenais F, Elder
DE, Gerdes AM, Ghiorzo P, Grazziotin TC, Hansson J, Harland M, Hayward NK, Hocevar M, Höiom
V, Ingvar C, Landi MT, Landman G, Larre-Borges A, Leachman SA, Mann GJ, Nagore E, Olsson
H, Palmer JM, Peric B, Pjanova D, Pritchard A, Puig S, van der Stoep N, Wadt KAW, Whitaker L,
Yang XR, Newton Bishop JA, Gruis NA, Kanetsky PA; GenoMEL Study Group. Germline Variation
at CDKN2A and Associations with Nevus Phenotypes among Members of Melanoma Families. J
Invest Dermatol. 2017 Dec;137(12):2606-2612. doi: 10.1016/j.jid.2017.07.829. Epub 2017 Aug 19.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/28830827
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5701856/

• Zebary A, Omholt K, van Doorn R, Ghiorzo P, Harbst K, Hertzman Johansson C, Höiom V, Jönsson
G, Pjanova D, Puig S, Scarra GB, Harland M, Olsson H, Egyhazi Brage S, Palmer J, Kanter-
Lewensohn L, Vassilaki I, Hayward NK, Newton-Bishop J, Gruis NA, Hansson J; Melanoma
Genetics Consortium (GenoMEL). Somatic BRAF and NRAS mutations in familial melanomas with
known germline CDKN2A status: a GenoMEL study. J Invest Dermatol. 2014 Jan;134(1):287-290.
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